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(57)Abstract: 

PURPOSE: To obtain thin films of good crystallinity without damaging the surface of 
substrates in a method for forming the thin films by ion plating by making the leaking 
electrons from an electric discharge area incident to the surface of the substrates. 
CONSTITUTION: The inside of a vacuum chamber 1 is evacuated through an air 
releasing hole 2, and gaseous plasma or a gas for causing reaction with metal or 
compd. whcih is an evaporating material is supplied therein. The vapor source 5 in 
the chamber 1 is heated with an electric power source 6, by which the single 
substance of the metal or compd. 4 is evaporated. The vapor thereof is ionized in the 
glow discharge area generated around an exciting electrode 10 by a high-frequency 
power source 1 1. Such vapor is made incident acceleratively to a substrate 8, 
whereby a thin film is formed thereon. Here, positive and negative alternating 
voltages are applied upon the substrate 8 by an electric power source 9 and when the 
substrate 8 is of positive potential, leaking electrons are made incident to the 
substrate. The diffusive energy of atoms and molecules on the substate is supplied by 
which the crystallization or bearing growth of the film is accelerated. Since energy is 
released spacially in a limited range when the electrons are made incident to the 
substrate with prescribed energy, the effect that the electrons give upon the subtrate is 
small and the substrate is kept free from damaging. 
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ABSTRACT: 

PURPOSE: To obtain thin films of good crystallinity without 
damaging the 

surface of substrates in a method for forming the thin films by ion 
plating by 

making the leaking electrons from an electric discharge area incident 
to the 

surface of the substrates. 



CONSTITUTION: The inside of a vacuum chamber 1 is evacuated 
through an air 

releasing hole 2, and gaseous plasma or a gas for causing reaction 
with metal 

or compd. whcih is an evaporating material is supplied therein. The 
vapor 

source 5 in the chamber 1 is heated with an electric power source 6, 
by which 

the single substance of the metal or compd. 4 is evaporated. The 
vapor thereof 

is ionized in the glow discharge area generated around an exciting 
electrode 10 

by a high-frequency power source 1 1 . Such vapor is made incident 
acceleratively to a substrate 8, whereby a thin film is formed thereon. 
Here, 

positive and negative alternating voltages are applied upon the 
substrate 8 by 

an electric power source 9 and when the substrate 8 is of positive 
potential, 

leaking electrons are made incident to the substrate. The diffusive 
energy of 

atoms and molecules on the substate is supplied by which the 
crystallization or 

bearing growth of the film is accelerated. Since energy is released 
spacially 

in a limited range when the electrons are made incident to the 
substrate with 

prescribed energy, the effect that the electrons give upon the 
subtrate is 

small and the substrate is kept free from damaging. 
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